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ABSTRACT 
 

Microservices (also known as microservices architecture) is a 

cloud-native architectural paradigm in which a single 

application is built of several loosely connected and 

independently deployable, tested, or developed. The 

microservice architecture concept says, that you break a big 

application into small bodies into small services of loosely 

coupled applications of services. This paper discusses 

monolithic architecture, service-oriented architecture and 

microservice architecture, and then container technology. 

Then move on to microservices challenges. 
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1. INTRODUCTION 
Microservices have been one of the most popular architectural 

concepts in software engineering in recent years, with an 

increasing number of cloud computing applications adopting 

them. Most of the companies are using microservices like 

Netflix, Amazon, eBay, Sound Cloud, Uber, etc. 

 

The monolithic architecture resembles a large container in which 

all of an application's software components are built and firmly 

packed. The advantage of monolithic architecture is very simple 

to develop and deploy. Also, you can scale your application. 

Microservices, also known as Microservices Architecture, is an 

architectural style in which an application is structured as a 

collection of tiny independent services based on a business 

domain. Each service in a microservices architecture is self-

contained and implements only one business feature. 

Microservices are characterized by their independence in 

development, deployment, and release, as well as low coupling. 

Container technology, sometimes known as merely a container, 

is a means of packaging a program such that it may be executed 

independently of other processes, with all of its dependencies.  

 

2. ARCHITECTURES 
There is three architecture we used in applications this are 

monolithic architecture, service-oriented architecture, and 

microservice architecture.   

 

A. Monolithic Architecture 

Monolithic means “mono” means single and “lithic” means 

stone. 

 

 
Figure 1: Monolithic Architecture 

 

A monolithic application is the one giant box or one giant 

container in which the whole application system resides. This 

was predominantly the most used architecture and it is still one 

of the most heavily used architecture because of this very 

straightaway advantage, it is very easy to deploy. The 

complexity is very low. so, you just simply need to get an 

instance of a server, simply set up your application deploy or 

application set up your underlying database and you are good to 

go. In Monolithic Architecture, Any request going to this 

application from a user machine via HTTP request goes directly 

to that application server, and then that application server has an 

underline database with which it interacts and sends back the 

data and the request which client or user has requested for. [1] 

[2] [3] 

 

B. Service-Oriented Architecture: 

 

 
Figure 2: Service Oriented Architecture. 
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SOA is an architectural approach for developing software 

applications that take advantage of network services such as the 

web. In SOA, we created independent services. There are 

different services it can be reused as the same services and 

everything is loosely coupled. Forex. A bunch of code is service 

1, a bunch of code is service 2, and a bunch of code is service 3 

so, they don’t need to understand the entire flow they can work 

independent services. Different containers can be used to handle 

each service. All the services (communicate, share) in this use 

the same database. Independent small services in the SOA make 

it easy to test and debug applications rather than troubleshooting 

enormous code blocks, making the service-oriented architecture 

very trustworthy. [1] [2] [3] 

 

C. Microservice Architecture 

 

 
Figure 3: Microservice Architecture. 

 

Microservice architecture breaks its application into small pieces 

into small services that are very loosely coupled .so, all those 

services interact with each other all these services are a kind of 

autonomous body. 

 

The microservice architecture concept says, that you break a big 

application into small bodies into small services of loosely 

coupled applications of services. 

 

In Microservice Architecture, All these services are working 

independently because all these are different microservices. So, 

it can be MS1, MS2, MS3, MS4, and MS5 so these different 

microservices can be deployed separately and can be accessed 

through API Gateway. [1] [2] [3] 

 

API Gateway means, that whenever the client sends a request it 

will directly go to an API Gateway which acts as an entry point. 

This entry points understand what is exact request the user is 

sending and based on the service which is requested it identifies 

which particular API and service can cater to that particular 

request and it goes to that particular service take that input and 

send it back to the user. API Gateway stands as an interface 

between the user and a client machine and is a loosely coupled 

service. Also, all the different services have their independent 

database because all these business processes are having their 

specific database and their data model and this helps because 

there is no reliance on any other services that’s why it is it can 

work independently. 

 

3. CONTAINERS 
It is a one-line definition is Isolated Packaged Environment. 

 

Another definition is “An object for holding and transporting 

something” which means you can hold something here and you 

can transport it anywhere else transporting something is a very 

powerful feature of a container that means containers are very 

portable in the sense that you can run containers on your on-

premise data centers on your laptop or any of the cloud providers 

like AWS, Microsoft Azure, GCP. 

Isolated Package Environment so, it says that it’s a package 

environment that is isolated. So, by package environment, it 

means that it contains the complete package for an application. 

The package would be for an application it would contain the 

operating system itself then the application dependencies for 

example if you are running a python web application you should 

have a flask in it and then of course you should have python in it 

and then the application itself now if you relate these two or if 

you combine these two isolated packaged environment which is 

portable or which can be transported that means you can run the 

application anywhere it can be your laptop or on any of AWS, 

Microsoft Azure, and Google Cloud Platform are examples of 

cloud providers. [4] [5] 

 

A. Evolution Of Container 

So, in the Initial days or the legacy day applications used to be 

hosted in different ways. 

 

 
Figure 4: container- and hypervisor-based virtualization 

architectures. 

 

We used to have hardware CPU, RAM, Storage networks, 

firewalls, etc. then we used to install an operating system on top 

of the hardware like Linux, windows, or mac, and then we used 

to install our application or run our application or host our 

application on this application. You could host multiple 

applications on the same operating system which again typically 

was never suggested but if you wanted you could. So, it is a 

server environment is your server installs an operating system on 

your server and then you host your application on top of the 

server. Single server to a single application or multiple 

applications. [1] [4] [5] 

 

Then things were changed when virtualization was introduced 

the reason virtualization become so famous was because in a 

single environment or basically in the server environment or in 

this a lot of resources were being wasted. So, virtualization 

breaks that gap it utilizes the resources in a very nice way and 

reduces cost. So, you have the same hardware CPU, RAM, 

Storage network, etc. Instead of your operating system, you have 

a hypervisor here hypervisor like VMWare, zen, hyper-v. zen is 

used by AWS and hyper-v is used by Microsoft Azure and the 

hypervisor runs multiple virtual machines. You can host one or 

more multiple applications on a single virtual machine.  The 

operating system that operates within a virtual machine is known 

as a guest operating system. For virtual machines produced using 

vApp templates, you may install a guest os and control guest os 

customization. [1] [4] [5] 

 

B. Then comes to the containers 
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Figure 5: Container. 

 

Underlying infrastructure remains the same nothing change you 

have we still have our hardware basically CPU, RAM, Storage 

network, etc., and then we have our operating system on top of 

the hardware or operating system on top of the VM also so, 

basically, this operating system could as well have been on a 

virtual machine but now we have something called containers 

daemon or the things which run containers. Container 

technology using container daemon we run containers and each 

container would house a single application remember this you 

cannot have multiple application on a single container you can 

have only one application in one container and each container 

are isolated from another container that means container one 

would never know that container two is running and each of them 

is a packaged environment that means container one would 

contain an operating system on an application environment 

which can be different from container two. Which might contain 

a different application in a different operating system. [1] [4] [5] 

 

For example. Container 1 can contain a java application, 

container 2 can contain a python application running on the same 

operating system and using the same hardware now this 

operating system can as I said to be hosted on top of a virtual 

machine as well. 

 

4. CHALLENGES IN MICROSERVICES 
A. Apps don't scale with storage, and performance is 

unreliable. 

B. It is extremely difficult to securely transfer data across 

cities and/or cloud service providers. 

C. Testing: Microservices-based systems make the testing 

part of every software development lifecycle (SDLC) more 

difficult. Because each microservice is self-contained. 

D. Design: It's critical to plan for failure. You must be 

prepared to deal with a variety of failures, including system 

outages, delayed service, and unexpected reactions. 

 

5. CONCLUSION 
This paper discussed three architectures monolithic architecture, 

service-oriented architecture, and microservice architecture. 

When picking a microservices architecture, keep the needs of the 

company in mind. In most cases, there isn't a single optimum 

development model. Load balancing is important for delayed 

services. For testing, microservices it's necessary to test each one 

separately.  Your microservices design should be able to 

withstand a decent amount of failure. Resiliency tests and fault 

detection are therefore essential. Many coding operations are 

automated, drastically lowering development time and expenses. 

The cloud functionality option lowers operational expenses and 

improves performance. 
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